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Making More Minority
Scientists
When 24 minority 12-year-old girls on a
field trip from the WaveHill Summer
Science Camp in The Bronx, NewYork, vis-
ited the Mount Sinai Medical Center
Division of Environmental and Occu-
pational Medicine, they were asked by a
researcher to describe a real-life scientist.
Unanimously, they described what can be
summarized as an Einstein look-alike with
glasses and apocket protector.
In some ways, the girls' perceptions are
correct. According to a 1992 National
Science Foundation (NSF) study, entitled
Women and Minorities in Science and
Engineering: An Update, underrepresented
minorities comprised 18% ofthe total labor
force, but only 5% of scientists and engi-
neers. Underrepresented minorities induded
African-Americans, Native Americans, and
Hispanics; because Asians comprised 3% of
the total labor force and 6% ofscientists and
engineers, they were not considered to be
underrepresented in science. Ofall scientists,
only26% werewomen. Unfortunately, those
statistics have not changed much in the last
fouryears.
When asked what a scientist does, the
girls said that "he looks into a microscope,"
and used words like boring, hard, and diffi-
cult to describe what it is like to do science.
Needless to say, none of the girls expressed
aspirations ofbecoming ascientist.
TheNeedforDiversity
Through its executive order, Federal Actions
to Address Environmental Justice in
Minority Populations, the federal govern-
ment has recognized that people ofcolor suf-
fer disproportionately from the burdens of
environmental pollution. This inequity
underlines the need to increase the number
ofminorities in the environmental health sci-
ences because it appears that minority scien-
tists tend to perform studies ofminority pop-
ulations. In the early 1980s, the Robert
Wood Johnson Foundation showed that
minority physicians were more likely than
their Caucasian colleagues to practice in
underserved minoritycommunities. This also
appears to be the case for minority scientists,
who tend to research diseases that particular-
ly affect minority populations. As Clifton
Poodry, director ofthe Division ofMinority
Opportunities in Research at the National
Institute of General Medicine, points out,
"There are communities that are not getting
the same benefits from science [as] others,
and NIH needs to serve all communities
because this situation, in the long run, costs
everybody."
This conclusion "shouldn't mean that
only women do breast cancer research, or
only blacks do studies ofsickle cell anemia,"
says George Friedman-Jimenez, director of
the occupational and environmental medi-
cine clinic at Bellevue Hospital in New York
City. However, personal experience and cul-
tural background may motivate a person to
pursue a particular area of research. For
example, Native Americans are more likely
than whites to become environmental scien-
tists. According to the NSF study, 47% of
NativeAmerican scientists were environmen-
tal and life scientists while only 23% ofwhite
scientists pursued those areas of research.
Still, "the best qualified researchers should be
doing the best research, regardless of their
ethnicity," says Friedman-Jimenez.
Another argument for a more diverse
pool ofenvironmental health scientists is that
minority researchers have varied perspectives
and experiences that increase the potential
Fromthe classroom tothecommunity. (leftto right) Minority students Alicia Hurtado, Naida Montes, and
Evelyn Roman take watersamplesfrom the Hudson River in NewYork to testfor contamination.
for understanding sociocultural variables that
are important in the assessment ofhealth and
disease patterns in the population. In addi-
tion to conducting quality research, whether
on minority-related or other diseases, minor-
ityscientists can help push the national agen-
da toward promoting resources in those areas
that particularly concern them. For example,
Kenneth Olden, director ofthe NIEHS and
himself a minority scientist, has promoted
new efforts in environmental equity and
communityoutreach.
IncreasingtheNumbers
The NIH has recognized the need to increase
the number of minority scientists and, over
the last two decades, has spent over $1.5 bil-
lion to address this issue. However, the num-
ber of minorities in science has barely risen
since the 1970s, when minorities made up
2% of the scientists in the United States.
Reasons for the failure ofthese governmental
programs include inconsistency in funding,
unrealistic goals, low expectations, failure to
reach students early enough to have an
impact on their careers, and a lack offollow-
up on the progress of the programs.
According to Poodry, the NIH intends to
address these difficulties by holding institu-
tions accountable for reaching specific goals
and by facilitating the continued support of
programs that showquantifiable success.
The NIEHS is working within existing
NIH programs that aim to increase the num-
ber ofminorities in the biomedical sciences.
These programs consist of institutional
National Research Service Awards (NRSAs),
individual NRSAs, and career programs.
There are also a variety ofprograms focused
on attracting minorities to careers in envi-
ronmental health sciences, such as the Short-
term Training Program for Minority
Students, the National Predoctoral
Fellowship Award for Minority Students,
4 and the Summers ofDiscovery Program. In
particular, the Research Supplements for
Underrepresented Minorities program uses
finding supplements to attract underrepre-
sented minorities into biomedical and behav-
ioral research. The goal ofthe program is to
provide support for research experiences at
NIH grantee institutions for minorities
throughout the continuum from high school
to the facultylevel. Information on these and
other programs can be found on the
NIEHS World Wide Web page at
www.niehs.nih.gov. In addition, the NIEHS
is designing innovative programs to address
this issue.
Together with the American Association
for Cancer Research (AACR), the NIEHS
convened a task force in 1994 composed of
academics and members ofindustry, govern-
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ment, and community organizations. The
goal was to establish a model national pro-
gram to increase the number of minorities
who earn doctorates and excel in the bio-
medical sciences to levels that reflect their
percentage byage group in the general popu-
lation. The task force was coordinated by
Marian Johnson-Thompson, director of the
Office of Institutional Diversity at the
NIEHS.
The findings of the NIEHS/AACR task
force, published in the 15 July 1996 issue of
Cancer Research, showed that parental
involvement, early intervention, high expec-
tations, innovative teaching strategies, and
competent, enthusiastic role models were key
to achieving the goal of increasing minority
interest and involvement in science careers.
The task force developed a "pipeline strate-
gy" in which education coalitions would be
formed between academic institutions. One
such coalition is the Bridging Education,
Science, and Technology (BEST) program.
BEST is a partner-
ship between the
NIEHS and the
Durham, North
Carolina, public
school system in
which a state-of-the-
art molecular biolo-
gy laboratory was
opened at the Hill-
side Model High
School, a predomi-
nantly minority < w
school. (See related
article in this issue,
p. 176).
According to
Michael Galvin, pro-
gram administrator at the Division of
Extramural Research and Training at the
NIEHS, this strategy seeks to "develop new
minority scientists who can be competitive in
the research grants process." To this end, the
NIEHS emphasizes intervention at the early
career stages coupled with strong mentoring
programs that encourage productive senior
researchers ofanyethnicbackground to partic-
ipateas mentors forjuniorminorityscientists.
Under Galvin's direction, the NIEHS
conducted a workshop, called Opening the
Door, in which 12 minority junior scientists
were invited to the NIEHS campus to partic-
ipate in a grant-writing exercise. The objec-
tives oftheworkshop were to increase knowl-
edge about professional opportunities, to
improve knowledge about the NIH grant
process, to improve grant-writing skills, and
to introduce participants to NIH staff.
Participants also worked on specific grant
ideasalongsideaccomplished senior scientists.
Mark Nelson, a researcher in the
Department of Pharmacology and Toxi-
cology at the Arizona Cancer Center, was
one ofthe participants at the NIEHS work-
shop. According to Nelson, the workshop
improved his grant-writing skills and helped
him better present his data. These skills
helped Nelson obtain a First Award grant
from the NIH.
ANeedJustified
Programs targeted to minorities have been
accused ofgiving minorities an unfair advan-
tage. Poodry counters, however, that
although the NIGMS has approximately
6,000 slots for graduate student training,
the minority fellowship programs only sup-
port a few outstanding minority students.
For the past few years, the number funded
has hovered around 36. In addition, says
Poodry, there are avarietyofreasons, includ-
ing financial ones, why innovations and
interventions in science education are not
being done orwhy they are
currently missing the
minority students.
Minority programs are
designed to remedy specific
situations. Their small size
and specific objectives can
allow a program to try new
& strategies or to improve on
others. Says Poodry,
minority programs that are
found to be particularly
retaining students in science could be
opened to nonminority students, who face
many of the same issues as minority stu-
dents, such as peer pressure, lack ofprepara-
tion, and a preference for more lucrative
careers than those in the environmental
health sciences.
To encourage environmental education for
everyone, Congress passed the National
Environmental Education Act of 1990. The
EPAis the lead federal agencyforenvironmen-
tal education, with a program that includes
grants for environmental education projects,
teacher training, the President's Environmental
Youth Awards, and resources and information
about the environment for teachers, students,
andcitizens. The agencyprovides annual fund-
ing to the National Environmental Education
and Training Foundation (NEETF) to match
privatecontributions.
The programs supported by the NEETF
are geared toward improving public under-
standing ofenvironmental issues by focusing
on various aspects of environmental educa-
tion, induding research on public attitudes,
campaigns for science-based environmental
education, environmental health education
and training, and safe drinking water educa-
tion, amongothers.
According to a 1994 study by the
NEETF, 50% of all American schoolchild-
ren in grades 4-12 say that environmental
pollution is a problem that theywant to help
make better. According to Michelle Harvey,
vice-president of programs at the NEETF,
"disadvantaged children have fewer opportu-
IA
Students from the spectrum. High school student Kerryann Bryant (top) participates with (left to
right) researcher Luz Claudio, college student Sue Kuen Lee, and high school student Vilma
Perusina in NIEHS-sponsored minority training programs.
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nities to participate in environmental educa-
tion programs, but when they are given the
opportunity, 1 out of every 2 children is
eager to participate."
Finding MinorityStudents
One difficulty in establishing research pro-
grams for underrepresented minorities is
finding qualified individuals. Although the
gap is narrowing, minority students still fal
behind in proficiency testscores formath and
science as compared to white students at ages
9-17, according to the National Center for
Education Statistics. This gap also occurs in
students who pursue science majors in col-
lege. The NSF cites a 1994 survey, entitled
Women, Minorities, and Persons with
Disabilities in Science and Engineering, that
determined the relative importance of per-
ceived factors that contributed to attrition
from science majors in college. Itshowed that
most minoritystudents felttheyhad made an
inappropriate choice in choosing a science
major, had difficultyunderstanding concepts,
or had inadequate high school preparation.
These responses may result from the fact that
many minority students attend primary and
secondary schools located in poor districts
with more limited science resources. In con-
trast, white students noted poor teaching and
curriculum overload as the main reasons for
switching from science majors.
Still, many minority students do beat the
odds to excel academically and obtain sci-
ence degrees at high-ranking universities.
Most Hispanic science majors graduate from
state universities located in regions of the
country where they form a high percentage
ofthe population, such as California, Texas,
Florida, and Puerto Rico. The University of
Puerto Rico is particularly prolific in grant-
ing bachelors and masters degrees in the sci-
ences because of a strong pharmaceutical
industry that is the economic base for the
island. Manyqualified minoritystudents also
attend historically black colleges and univer-
sities, which graduate approximately 30% of
all black science bachelors degree recipients.
These universities offer a wealth ofpotential
scientists who could be encouraged to con-
sider the environmental health sciences as a
viable careerchoice.
Minority students can also be found
through scientific societies that hold special
activities for minority students and faculty.
For example, the Society of Toxicology
sponsors a summer internship program that
provides information on training opportuni-
ties for toxicology students throughout the
United States.
Leding byExample
A particularly compelling finding by the
NIEHS/AACRtaskforce is that mentoring is
a key tool in increasing the number of
minorities in the sciences. The NIH offers
several programs that are based on pairing
faculty mentors with students orjunior scien-
tists. For example, the Research Supplements
for Underrepresented Minorities places
junior minority scientists on existing research
teams, and funds such scientists' research in
an area dosely related to the topic ofthe par-
ent grant. This arrangement also benefits the
scientists under the parent grant byproviding
the research team with an additional member
who may contribute distinct perspectives and
ideas to an ongoingresearchproject.
As obtaining grants becomes more com-
petitive and faculty members' time is con-
sumed by conducting research and writing
papers and grant proposals, available time for
mentoring individual students is cut. One
solution to this problem is other programs
that allow junior faculty to be mentors. For
example, Nelson, who is a junior faculty
member, directs a short-term training pro-
gram for minority college students in his lab-
oratory. It can be difficult for junior faculty
to attract students to their laboratories, and
mentorship programs like these can facilitate
theprocess.
The benefits ofmentoring and fostering
minority scientists can be measured at many
levels and by more indicators than advance-
ment in academic rank. For example, weeks
after the presentation to the WaveHill sum-
mer campers, the researcher received a letter
including excerpts from the girls' journal
entries for that day. One girl wrote, "Today
was an exciting day. We went to meet a
woman scientist who studies the brain."
Another girl wrote, "Now I know Hispanic
women can do anything." Although no one
can tell whether any of these young people
will eventually become scientists, with pro-
grams that recruit, educate, and promote
minorities in science, at least they will have
thatoption.
LuzClaudio
Striving To Bethe Best
Adopt-a-school programs are
nothing new. Not that
they're something to X i
yawnabout-every effort
to help children learn S I
should be celebrated-
butforyears businesses and
institutions have reached out
to public schools, usually offering
speakers and tutors, or occasionally books
orsupplies. Federal govemment agencies, con-
strained bylaw, can rarelyoffer more than the
time ofemployee volunteers. A new program,
the Bridging Education, Science, and
Technology, or BEST, Program is changing
all that. Originally conceived as a traditional
adopt-a-school effort, the BEST Program is
now envisioned by its leaders as a new model
for precollege science education and outreach
programs.
The BEST Program is a partnership
between the NIEHS and the Durham,
North Carolina, public school system, which
was recently proclaimed by North Carolina
Governor James Hunt as an
agreement through which
"all students can have an
opportunity to achieve
in science related disci-
plines." At the center
of the program is the
NIEHS Molecular Biol-
ogy Laboratory and Train-
ing Center at Hillside High
School. The partnership surrounding
and supporting the laboratory includes a
mentoring program led by the Research
Triangle Park, North Carolina, chapter of
Blacks in Government, aspeaker series, a site
on the World Wide Web linked to both the
NIEHS and Hillside High School, and an
active network ofparents, educators, scien-
tists, and local business and political leaders.
With thelaboratory as its focus, the program
aims to increase students'enthusiasm for sci-
ence, provide opportunities for motivated
students to pursue science careers, and
ensure aflow ofscientifically trained workers
into the future workforce.
Building aLaboratory
Hillside High School is just a few miles
down the road from the NIEHS campus in
Research Triangle Park. Known historically
as the high school forAfrican-American stu-
dents before segregation ended in the late
1960s, Hillside is now Durham's model
highschool.
On the second floor ofits new, spacious
building is the molecular biology laboratory,
which looks like almost anyotherhigh school
science dassroom-desks fill the middle of
the room while countertops and sinks con-
taining six laboratory stations line two walls,
and an island station stands in thefrontofthe
room. Behind the locked door to a former
storage closet, however, are the guts of the
molecularbiologylaboratory-about$60,000
worth ofbrand-new equipment, induding a
thermocycler for performing polymerase
chain reactions, an autodave, two centrifuges,
six gel electrophoresis units, pipettes, and
otheritems onloanfromtheNIEHS.
Carolyn Harris, head of Hillside's sci-
ence department and one of the driving
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